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In their paper,1 Meloni and Gingerich reported on pre
liminary theoretical results by our group~Sec. 3 and Ref.
24!. We want to add relevant information here~a! on the
structure of the SnBi2 molecule, and~b! on our computed
atomization energies for SnBin (n51 – 3).

Table I shows geometries optimized in densi
functional calculations using the B3LYP functional2 together
with our large-core relativistic effective-core potentia
~ECPs!3 and corresponding@4s4p3d2 f # valence basis
sets.3,4 It is to be noted that SnBi2 hasC2v equilibrium struc-
ture which is lower in energy by;154 kJ/mol@as obtained
in single-point coupled-cluster calculations with single a
double excitations and perturbative account of trip
~CCSD~T!# than theD`h geometry reported by Meloni an
Gingerich.

Also shown in Table I are atomization energies with
spect to separate ground-state atoms, evaluated in sin
point calculations at the above-discussed geometries. In
attempt to gradually improve on the accuracy of the lar
core-ECP B3LYP values, we first replaced the large-c
ECPs ~and the@4s4p3d2 f # valence basis sets! by small-
core ECPs5 ~and corresponding@7s7p5d3 f 2g# basis sets4!,
and changed from B3LYP to CCSD~T!, in a second step
While our best result for SnBi lies at the upper end of t
experimental error bars, significant deviations from expe
ment are found for SnBi2 and SnBi3 , of ;65 and;100
kJ/mol, respectively. Basis-set superposition errors canno
responsible for these deviations since counterpoise~CP!
corrections6 to the CCSD~T! values amount to only 0.5 an
1.4 kJ/mol for SnBi and SnBi2 , respectively. Also, zero-
point energies~not included in the atomization energies
Table I! have small effect~3 kJ/mol for SnBi2 , 4 kJ/mol for
SnBi3). On the other hand, correlation contributions from t
outer-cored shells of Sn and Bi, also not included in th
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CCSD~T! values of Table I, increase our atomization en
gies by 10 kJ/mol for SnBi and 23 kJ/mol for SnB2

@CCSD~T! level, CP corrected#, thus enhancing the differ
ence to experiment. The role of spin–orbit~SO! contribu-
tions can be estimated by using the large-core SO-ECP
full-valence complete active space self-consistent field ca
lations ~active orbitals optimized for@state-averages of de
generate# atomic/molecular ground states, SO matrix e
ments generated for all states with at most one elec
outside the strongly occupied ground-state orbitals!; we ob-
tain a reduction of the atomization energy by 5 kJ/mol
SnBi, and by 55 kJ/mol for SnBi2 . Still, our best estimates
@cf. Table I, CCSD~T!-SO, including outer-core correlation#
are outside the experimental error bars. All the calculatio

TABLE I. SnBin bond lengths~in Å! and atomization energies~in kJ/mol!.

SnBi, 2P SnBi2 , 1A1 SnBi3 , 2A8
r (Sn–Bi)a 2.70 2.88 2.95~23!, 3.28
r (Bi–Bi) a

¯ 2.81 2.93~23!, 3.10

DEat,B3LYP
b 235 543 791

DEat,B3LYP
c 230 513 736

DEat,CCSD~T!
d 204 480 700

DEat,CCSD~T!–SO
e 209 448

DEat,exp
f 191.1612.0 415.2615.0 603.4618.0

aBond lengths optimized at B3LYP level using large-core ECPs a
@4s4p3d2 f # basis sets (@4s4p3d# in the case of SnBi3).

bB3LYP atomization energies with large-core ECPs and@4s4p3d2 f # basis
sets, evaluated at the geometries listed above.

cSame as~b!, but small-core ECPs and@7s7p5d3f 2g# basis sets used.
dSame as~c!, but atomization energies evaluated at CCSD~T! level @without
excitations from the outer-core (n21)spd shells#.

eSame as~d!, but corrections for effects of spin–orbit coupling and oute
core correlation included~cf. the text!.

fExperimental values from Ref. 1.
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of this work have been done using theMOLPRO7 suite of
programs.

The authors thank Professor H.-J. Werner~Stuttgart! for
the possibility to useMOLPRO. Financial support of the DFG
~for D.F.! is gratefully acknowledged.
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